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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing for improving a flatness of a surface 
of a semiconductor substrate. 

SOLUTION: The method for manufacturing a 
semiconductor device comprises the steps of 
implanting an oxygen ion at a predetermined 
position of an embedded layer made of a polysiDcon 
as a material in a trench by using an ion implanting 
method (step S16), thereafter conducting a heat 
treatment (step S18), and forming a stopper layer 
made of a silicon dioxide in the embedded layer so 
that its upper surface becomes the same height as 
an upper surface of a field oxide fOm at a 
periphery of the trench. This stopper layer performs 
a role of an etching stopper when etching back the 
unnecessary embedded layer at the upper part of the 
trench (step S20), and hence a step between the 
stopper layer and the field oxide film is reduced 



after the etching to improve the flatne 
element isolation region. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The embedding layer formation process which embeds at the trench prepared in the semi- 
conductor substrate, and forms a layer, It is the manufacture approach of a semiconductor device equipped 
with the removal process which etches and removes the part from the front face of this embedding layer 
to predetermined thickness. The manufacture approach of the semiconductor device equipped with the 
stopper layer formation process which forms a stopper layer with an etch rate slower than the ingredient 
of said embedding layer in said etching to the part of said predetermined thickness of said embedding layer 
before said removal process. 

[Claim 2] Said stopper layer formation process is the manufacture approach of the semiconductor device 
according to claim 1 which is the process formed as said stopper layer which consists of a compound of 
the ingredient of said embedding layer formed by pouring an impurity into the part of said predetermined 
thickness, and said impurity. 

[Claim 3] It is the manufacture approach of a semiconductor device according to claim 1 or 2 that the 
ingredient of said embedding layer is polish recon, and said impurity is oxygen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is embedded with the embedding layer formation process which 
embeds in detail about the manufacture approach of a semiconductor device at the trench prepared in the 
semi-conductor substrate, and forms a layer, and relates to the manufacture approach of a semiconductor 
device equipped with the removal process which etches and removes the part from the front face of a 
layer to predetermined thickness. 
[0002] 

[Description of the Prior Art] After embedding all over an inside of trench, and semi-conductor substrate 
front face and forming a layer somewhat thickly as the manufacture approach of this kind of semiconductor 
device conventionally, the thing using the etchback method which etched the whole semi-conductor 
substrate surface into homogeneity, and was formed in the unnecessary part and which embeds and 
removes a layer is proposed. When using the etchback method, in order to remove completely the 
unnecessary embedding layer formed in the semi-conductor substrate front face, over etching to etch 
[ more ] than the actual thickness of the embedding layer of a garbage is performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since control of the amount of etching is difficult for 
over etching and it also etches more embedding layers of a required part, the surface smoothness of a 
semi-conductor substrate front face — the height of the embedding layer formed in a trench, for example 
becomes lower than the height of a trench periphery — may be spoiled. Consequently, micro processing of 
a semi-conductor substrate will become difficult. 

[0004] The manufacture approach of the semiconductor device of this invention aims at raising the surface 

smoothness of a semi-conductor substrate front face. 

[0005] 

[The means for solving a technical problem, and its operation and effectiveness] The semi-conductor 
manufacture approach of this invention took the following means, in order to attain the above-mentioned 
purpose. 

[0006] The embedding layer formation process which embeds the manufacture approach of the 
semiconductor device of this invention at the trench prepared in the semi-conductor substrate, and forms 
a layer, It is the manufacture approach of a semiconductor device equipped with the removal process 
which etches and removes the part from the front face of this embedding layer to predetermined thickness. 
Let it be a summary to have the stopper layer formation process which forms a stopper layer with an etch 
rate slower than the ingredient of said embedding layer in said etching to the part of said predetermined 
thickness of said embedding layer before said removal process. 

[0007] By the manufacture approach of the semiconductor device of this invention, in etching, it can 
embed to the part of the predetermined thickness of an embedding layer, and the amount of etching can be 
controlled by the stopper layer with an etch rate slower than the ingredient of a layer. Consequently, the 
height of the embedding layer formed in the trench is doubled, the thing of it can be carried out to the 
height of a trench periphery, and the surface smoothness of a semi-conductor substrate front face can be 
raised. 

[0008] In the manufacture approach of the semiconductor device of this this invention, said stopper layer 
formation process shall be a process which forms the stopper layer which pours an impurity into the part 
of said predetermined thickness, and consists of a compound of the ingredient of said embedding layer, and 
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said impurity. The formation location of a stopper layer can be easily decided according to the impregnation 
polish recon which is the ingredient of a layer can be formed. 

ZTess S T 2 )1 he i secZ.1 view of component isolation region at the time of termination of a prooess 



(process 

Ml 21 tTtLVemSdfng layer 24 made from polish reoon is formed in a trenoh 20 (prooess SI 4). The 
22S!1^I^!I^ isolation region at the ome of termination of a prooess S14 ,s shown ,n 

S^nd it embeds using ion-implantation from on the embedding layer 24 and embeds with >*°°™«< 

bair.;r^ 

ST 'atlhTs 1?A Z££ ?ocatZ «Sftc of the stopper layer 50 oan be adjusted according to 

oroJess S18 as neat treatment at 1350 degrees O whenever [ desiccation 02 ambient-atmosphere 
moderat f temperature ] foT about 4 hours. In addition, it embeds with the poured-in ,on and a compound 
Zt So po^hToon which is the ingredient of a layer chooses ^ in the 

selection raoo with P-^J^ * ~ ^"35^5 ^dS^ 
SEEST ^^o^clo^c™) *L ^noe a seleooon ratio beoomes about two. it oan 

?mirN=7 ata" IroZToS film 52. wet etohing is performed, etohbaok of the embedding layer 24 
0014J Next, atter ™ m °™« remoV ed (process S20). The sectional view of the .solation region at 

ItZf^^ XesssToTshol in d^gj . As for this we, e^hmg w*ha 
slower diacid-ized silicon etch rate is chosen from poKsh recon. Dnr ^ If 4 CF02 et D J 

rate is slower than the embedding layer 24. the stopper layer 50 plays the role of an etching stopper. Since 
»e toptoe of the stopper layer 50 is formed in the process S20 so that ,t may become the almost same 
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location as the top face of field oxide 16, after etching can lose most level differences of field oxide 16 and 
the stopper layer 50. Consequently, the surface smoothness of the front face of the semi-conductor 
substrate 10 improves. 

[0015] As explained above, in the formation process of the component isolation region of the 
semiconductor device of this example, it is formed so that the top face of the stopper layer 50 may 
become the almost same location as the top face of field oxide 1 6, and since the stopper layer 50 plays the 
role of an etching stopper when carrying out etchback of the embedding layer 24, the surface smoothness 
of the front face of the semi-conductor substrate 10 can be raised. 

[0016] By the manufacture approach of the semiconductor device of this example, although the formation 
process of a component isolation region was illustrated, it can apply to other processes using a trench, for 
example, can also use for the formation process of a trench gate electrode. At this time, an oxide film 50 is 
also removable. 

[0017] By the manufacture approach of the semiconductor device of this example, although the stopper 
layer 50 was formed using ion-implantation, other approaches of forming the stopper layer 50 in the part of 
the predetermined depth in the embedding layer 24 can also be used. 

[0018] As mentioned above, although the gestalt of operation of this invention was explained using the 
example, as for this invention, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to such an example at all and do not deviate from the summary 
of this invention. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the formation process of a component isolation region. 

[Drawing 2] It is the sectional view of the component isolation region at the time of termination of a 

process S10. 

[Drawing 3] It is the sectional view of the component isolation region at the time of termination of a 
process S12. 

[Drawing 4] It is the sectional view of the component isolation region at the time of termination of a 
process S14. 

[Drawing 5] It is the conceptual diagram of signs that the oxygen ion implantation is performed. 
[Drawin g 6] It is the sectional view of the component isolation region at the time of termination of a 
process S18. 

[Drawing 7] It is the sectional view of the component isolation region at the time of termination of a 
process S20. 

[Description of Notations] 

20 A trench, 24 An embedding layer, 50 Stopper layer. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawin g 4] 




[Drawing 5] 
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[Drawing 7] 




[Translation done.] 



3 



(19) Rjk.W&Wfft (TP) (\o\ /JV &a *fe s4 


" AM / A \ / 1 1 \ Jfcfc ^A* LLI EES/A BU 4»a 

jut ?R v. A; UU TOfrmSraKiliF^ 




#$12001 —358209 




(P2001-358209A) 




/ARB EJ 5TT c& 1 Q<ftp ICS OC CJ /O/V1 1 10 OC\ 




F I 7-73-1* (##) 


WAIT 91 /7R 
nU 1 L elf (O 


H0 1L 21/316 A 5F0 3 2 


91 /9fiR 


21/76 R 5 F 0 5 8 


91 /<*1fi 
61/31Q 


21/265 J 




P 




W 




OT^H£>5K3 OL C£ 5 K) &l£Mlci8< 


(9]}H\WB3£t-& &&ER90f\C\ — 17ft 1 Oft f l>9fl Afi 1TQ1 Qft"\ 


/'7 1 \ LLI van I /VMWVyWT 

U U OjImA 000003207 






(99} n 3Cr&19^ A B M P fi 1 yi^ 
p -T'AJCIZ^F O t\ 14 p WWW. D. 14) 


xwlafflm r 3 ^ wj l #Jft 




(72)«9f# *i§ « 












(74)f$®A 100075258 








F^— A(##) 5F032 AA13 AA16 AA35 AA44 AA47 




AA78 DA23 DA24 DA28 DA44 




DA78 




5F058 BA09 BA20 BC02 BF80 Mil 



(54) otmvzm wmmnvsmxik 



(57) mm 

intern <tx>}±A&&m^T hu>5Mc#y -> 

^iAU (XHS 16), *<om&®MZ'<=itZi\ (Xfl 
S 1 8) % m&&frmtoiz-mt*>V ^>frt>te&*^ 

I* h U >^±gfl<D*f^Jfl#&*/g£x v T>#rt v t> 

tzmiz (iis2 0) x^^>^x \-v/*(D'&m$:m 



1 ykxw J 



hU>*20a>JBfiS 



— 814 



«*>a*JB24^G> 



S18 



^§92001-358209 



x. 

[»*H2] S9IE^h^/tS^j*xS(i, B9KWS<D 
&2<D&mz*Vt®&&ATZ^£lzJ:vmf&t<tiZ>m 

m&m 3 1 B?riEs^ia*®<^«*4«7p u > y =3 >t 
& u . ffitiE7n«g(^Hxr«^n^ 1 s^i* 2 icie© • 

[9B«0)fftll«:Km 

C0 001] 20 
tO 0 0 2] 

r £ x y # a v *mzm^ itt><D&m ssn-co*. x 

A-x * ^>^OT7fc*>n*. 
[0 0 0 3] 

-x^>^(i, xy^>^a©MB#BO<* 

©J?r CD JI£>£*JI t>£#)lCX 7f>^l/TL$^^b, 40 

^22^<D§5£<fcyte<&5&ch\ ¥«f*SfiSIS<07 

[0004] *)M0!>¥ii{MkB®Hk*&i*. 

[0 0 0 5] 

VLT<D^®£&?tt P 50 



[0 0 0 6] *%W<D^3l(*^ScOiSit^(i. 

IC, ^IES^^S(^mIIE^r^<Dll$(7)gJ5ttlCBlJIEx-> 
5 L >^(cfctNT^lES«)^/i(Dtt*4J:yx^5 : ->^ 

[0 0 0 7] **W©¥»«»B<D»jfi*;*T(i, 
j&^JI ^f<Dl $ £>g|HftlCX y > & \Z t \ TIM 
*»<D»»ckUXy^>^iStt««Ht^h!y/tH-e, x 

[0008] c<o*s5M©*a«*»BoHii*aictei^ 
t, saiEx hy/tji»rtxs(i, ffliEWS(o»$o»ffi 

[0 0 0 9] C<0*SeWO¥*<*»BOBJS^;*lCtel^ 

y ^ ><* y x vT>tf&mm^-miti' y 3 >^&xe 

[0 0 10] 

*m{*mmz&i\x*m#m*rii&m%#}izftmTzm 
(iis 1 o) o igs 1 o<D&Tmiztsifz>m=?#m 

7^^&UT7^-^KHfldRl 6ICK^-fXy^>^ 
^^7^:t^. StUTSttJII 4 lc K^-Yx^^V^ft^: 

^2 0(Orte^K^bUK<b^2 2 -$r^l55c-r^ (IgS 1 
2) 0 IiSI 2<0»7BSlCfcl**«^#«M«O3«H 

[0012] aic, hi/>f 2 ort(c*y *>y a>^« 



^§92001-358209 



n£Tz&#>&&m2 Azm&L?* (xis m),i 
is i 4<n&T&tzt5vz>m*ftmm®<Dmmm&®4 

[0 0 13] fUT, 1^12 4±^6-T^>;"iA 

-f:*>£;±AU (lis 16), K{b£EBft<f>T&«!i3 

#'J>'Ua>efl:ft£l*. 0 4*<£;±AfiSAl::X^b 
•>'j3>^b^^h7Al5 0^?f$J5Kf 5 (IHS 1 

8) o mm<< *>&A&'ate'DT^z>m=?-<Dmi5m$:m 10 
sic^u iis 1 s&mTmz&if&mttmi&i&cD 

S^Sfc^lS, IiSI 6(Cfctt*-f*>&AG)ft# 

;±A-r-5-r^-><0JD^x^;i/4 i: -^^x.^c 
£T&^*>0;±A<im£ (B4«(0tt«A) §^lc 

/is 0^2307 * -jbpmtmi e<D±m£<D®&& 
#t^£o iis 1 6o«<^>atA*M*-f3r 

>0>*ni8l*JU*-«;3 6 0 [keV], 

x 1 0 " c c m-2 ] t ii s 1 8 <Dm®>m&nmo 
2i?iM^gi 3 5 ox:-v4mmmm&Mmt-fz>zL 

tV. m&i&&m2 4<Dmmfr*> 6 0 0 [nm] 
famizmZAO [nm] gg(0Z^ky 'J =1 
Ah^/tH5 O^Jf^-T^Ci^T^^. ffl, liALfe 
-f * > <b <D **Uy'j3>i: <£><b^ 

^*^OX y ^ > ^ IC t \ T U > U =3 > <h CO giRit# 

5. &ATz>**><DmmzMtR?z>o mx 30 

tf* lis 1 8<DJLy^>#xmiZ&l\T. 7p'J->gzi 

=1» : CUMfc->y=l» =2 : 1 ig^fc^CDT. 
SJRJtte 2 iS <t ^^<7>T^^;±A^ :* > <h -T £ C £ 

tOO 1 4] ;*IC, RftH5 2»£^ Ox^h 
x^>y*frfc^S«>i&«W12 4 U S 

i N J§ 1 8£&£l|-£ (XfiS 2 0) . XiS 2 0 
T«(Cfelt*#JB««<0»rffiH€:H7(c^-r. Z<D0 jl 
yhi7f>^lt # U v 'J =i y x.Kflsv' 'J n ><D 40 

(i^^x^^v^^iitxx^^v^s^^n^o 

*y*jWMtt£*m\.VtOx.y h*lyf>^, CF 
4^02^fflt\^CDE (Chemical Dry Etching) I? 

❖l2 4$l75 L A7^t^ < tf, Xh7/t®5 0lii 



#>&*J12 4<£yxu/^>^&g#iIl\<OTX*;/3 1 >^ 
* h*/t<D«liJ€:*fcr. XiS 2 OlCfetNT^ h y/t 

7-<~;UK^<b^1 6(!:Xh7Al5 0 <t<DlSM{il5<i: 

Coo i 5] JU±KWUfcJ:5i::. *HJ6$g©¥3H*3S 
®^7-r-;uK^{bMi e<D±M£iz&{5\citLmiztez> 

4 £x > 5^ > £ r Z> t # ICX y ^ h > /tOfSflJ 

[0016] *nmmo>*mi*&m<o®&*m-e&. m 

ffeoiifcfeiaffl-rsci^T^, mztibis^v- 
bnm<Dmi&x.mizmi\zz.£*>T&z> 9 z<ot^. m 

itm 5 0 tern*? 2> C <h fcT# -5. 
[0 0 1 7] 4:X«imQ¥*«KS(OHit^;£T». *f 
^>>±A;^^:fflCNTX h^//t^5 O^^rfcUfc^ 
&<^JI2 4^<7)^r^(D^$OgP<jllC^ hy/tJIS O^JK 

[0 0 18] JU±, *«W<OSg«fi(OJI5SB(C-3lxT*«S«' 

mm<Dtemtn$tm 

m 1 ] *^**S(DMli*^tHT*5 
[0 2] XiS 1 0<O«TI»(C*5(t4*^#IB*«<o 

msi XiS 1 2C0$ITB^(zfc(t-5^ : 7 L ^fiIi|5O 

[04] XiS 1 4©»TWlC*3(*-5«?-#B*i*<3F) 

• [0 5] ^>T^>;±A€^/ci:-pTtx^ti^^0 

[0 6] xis 1 Qv&Tmiztsif&m+ftmffii&cD 

[0 7] Xi S 2 0 0»T»lCfclJ-5*^#B««G> 
©r®0-C^-5o 

2 0 hU>^, 2 4 8d£>i&»a % 5 0 ^h*v/t 

So 



( 4 ) 



*#ga2001-358209 



[0U 



[0 2] 



I 



y S12 



Jffltf>ik*B240>ftJf* —814 



. 16 



-18 



_14 



-12 



«WflSlci:*xl"v/<KO©»J* 



S18 



[04] 



hU>^20i«<0 




14- 



,22 
-20 



[05] 



10 




( 5 ) 



*S §32001 -358209 




(51) Int. CI. 7 



F I 

H 0 1 L 21/76 



7-73-k mm) 

M 
L 



